Mechanical properties of the canine mitral valve: effects of autonomic stimulation.
Experiments were designed to determine whether the canine mitral valve actively contracts and, if so, if its mechanical activity can be modulated by the autonomic nervous system. A miniature displacement gauge was sutured to the atrial (muscular) surface of the septal leaflet in 65 dogs under pentothal sodium anesthesia during total cardiopulmonary bypass. During bypass, with blood constantly drained from the left ventricle (LV), the leaflet deflected into the LV during ventricular systole as would be expected with active contraction. With blood present in the LV, leaflet deflection was reversed, indicating a passive displacement. After application of 85% phenol to the atrial surface, ventricular displacement of the leaflet was abolished, whereas the atrial displacement was significantly augmented. There was a positive inotropic effect during sympathetic stimulation and a negative inotropic effect with parasympathetic stimulation, i.e., increased and decreased ventricular deflection, respectively. These effects of autonomic stimulation were abolished by application of phenol to the leaflet muscle. During simultaneous electrical and mechanical recordings from the valve, activation appeared to originate from the atrium, before ventricular depolarization. It was concluded that the valvular muscle actively contracts to assist in bringing the valve leaflets into early apposition. This contraction imparts a measurable level of active "stiffness" to the valve, reducing atrial displacement during ventricular systole. This "stiffness" can be modified by autonomic input and may contribute to dysfunction of morphologically normal mitral valves.